A polymerase chain reaction (PCR) assay was used to identify and differentiate between strains of
INTRODUCTION
The incidence of Campylobacter infection has evolved substantially during the last decade as a cause of human gastroenteritis (Linton, 1997) . Campylobacter species are motile, Gram-negative, curved or spiral rods in shape, oxidase positive and do not ferment or oxidize carbohydrates. Campylobacter spp. can be isolated from both domestic and wild animals because the intestinal tracts of warm-blooded animals are a natural reservoir for Campylobacter spp. (Lindmark et al., 2004) . The most impor-tant pathogenic bacteria belong to thermotolerant, are Campylobacter jejuni and Campylobacter coil (Sallam, 2007) . Campylobacter spp. can tolerate and survive at refrigeration temperature for 49 days but do not grow at this temperature (Curtis et al., 2000; Doyle and Roman, 1981) . This feature characterizes Campylobacter spp. as the most important element in food borne sickness.C. jejuni grows in the range of 25-49 o C, very sensitive to sodium chloride and drying conditions, and grow well at *Corresponding author. E-mail: aljasass@kacst.edu.sa. Tel: 966 (1) 4813373. Fax: 966 (1) 4813878. pH 5.5 to 8.0. In addition, it is capable of growing in human gut and cause severe diarrhea. It causes diarrhea in cattle and septic abortion in both sheep and cattle. Recently, C. jejuni and C. coli have been recognized as major etiologic agents in human diarrhea disease and associated with human campylobacteriosis (Friedman et al., 2000) .
C. jejuni causes Guillain-Barré syndrome (GBS) which is a disorder of the peripheral nervous system leading to temporary paralysis because of acute neuromuscular, and can lead to death (Nachamkin et al., 1998; Hadden and Gregson, 2001 ). More than 40% of the patients with GBS syndrome were related to infection by C. jejuni (Allos, 1997 , Nayak et al., 2003 and there was an 80% infection with campylobacteriosis caused by C. jejuni. The symptoms of infection by Campylobacter spp. are watery diarrhea which develops into bloody diarrhea due to toxins production from some strains of Campylobacter. C. jejuni produces and releases some toxins such as cytolethat distending toxin (CDT), Shiga toxin, and hemolysins, cholera-related enterotoxins (Picket, 2000) .
Recent studies have reported that chicken meats and by products are the major sources of C. jejuni. Approxi- 
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mately 60% of retail poultry meats and by-products in Japan were contaminated with C. jejuni. Comparable levels of contamination were reported in North America and Europe (Suzuki and Yamamoto, 2009 ). Poultry meats may be contaminated with Campylobacter spp. during slaughtering and processing through microbial ingesta or fecal material (Stanley et al., 1998) . A 20-40% of chicken meat and chicken meat by-products were contaminated by Campylobacter spp. (Suzuki and Yamamoto, 2009 ). Consumption of contaminated poultry meat or byproducts causes human campylobacter infection (Skirrow and Blaser, 1995; Pearson et al., 2000; CDC, 2005) . Conventional culture method for isolation and identification of Campylobacter spp. in food samples usually take several days to complete. Alternative rapid, sensitive, and culture independent methods based on PCR amplification have been reported in several studies (Malorny et al., 2003; Jelenik et al., 2005) . Recently, oligoneuclotide primers based on certain genes that are specific for C. jejuni and for C. coli have been described (Gonzalez et al., 1997; Sallam, 2007) . Therefore, the objectives of this study were to extract DNA from C. jejuni and C. coli strains and to utilize a multiplex PCR assay for detecting these strains using oligonucleotide primers.
MATERIALS AND METHODS

Bacterial strains and culture conditions
The following nine reference bacterial strains were tested with the PCR assays following culture on Mueller-Hinton agar at 37 o C in microaerobic atmosphere for 48 h: C. jejuni NCTC 11168, C. jejuni NCTC 11828, C. jejuni NCTC 11322, C. coli NCTC 12110, C. coli NCTC 11437, C. coli NCTC 11350, C. coli NCTC 11366, C. coli NCTC 11438, and C. coli UA585.
Polymerase chain reaction
DNA from reference strains of C. jejuni and C. coli was extracted according to the method of Pitcher et al., 1989 . Primer pairs were used as specific hybridization probes to define DNA fragments of VAC and SADC genes. The function of the vaculating cytotoxin VACA is to induce prominent vaculation and degeneration of cultured eukaryotic cells. SADC gene encodes for protein that is highly specific serine transporter. This protein is necessary for Campylobacter to use serine as carbon source. The specific oligonucleotides used in the PCR and their sequences are shown in Table 1 .
The reaction mixture consisted of 1 µl of DNA bacterial extract, 2 µl of 10X PCR buffer, 0.4 µl of 10X dNTP mixtures, 0.6 µl each of gene primer mix, 0.1 µl of Taq polymerase, and deionized water to a final volume of 15.3 µl. The reaction mixture was amplified in a 9700 GeneAmp ® PCR system (Applied Biosystems, Foster City, CA). The PCR cycle used was: heat denaturation at 94 o C for 3 min, 35 cycles with denaturation at 94 o C for 45 s, annealing at 50 o C for 1 min and extension at 72 o C for 2 min, final extension at 72 o C for 10 min, and holding at 4 o C. 3 µl of PCR amplification products was mixed with 1 µl of orange B dye on nescofilm and injected in gel wells. A 1-kb DNA ladder was used as molecular weight marker to evaluate the size bands. PCR products were analyzed by electrophoresis on agarose gels stained with ethidium bromide. Bands were then photographed under ultraviolet transiluminator and the results were evaluated manually.
RESULTS AND DISCUSSION
The two pairs of primers specific for VAC gene was useful in indentifying C. coli UA585 strain. Approximatly 705 bp band was observed using VAC1 and VAC2 sequences. However no specific amplification for other C. jejuni and C. coli were detected (Figure 1 ). This could be explained by the divergence among target sequence. Three PCR products were visible for C. jejuni 11168, C. jejuni11828, and C. coli UA585 amplified with SADC1 and SADC2 primers. No signals for C. jejuni 11322, C. coli NCTC 12110, C. coli NCTC 11437, C. coli NCTC 11350, C. coli NCTC 11366, and C. coli NCTC 11438 were obtained using the pair of primers (Figure 2) . Campylobacter jejuni 11168, and C. jejuni11828 strains gave the same band size of approximately 1750 bp while C. coli UA585 was given approximately 705 bp with primers designed for SADC gene. The identical hybridization pattern observed for C. jejuni 11168, and C. jejuni11828 strains indicated that the SADC gene has same sequence identity for both strains. The obtained band for C. coli UA585 using primers specific for SADC gene mean the gene is present in both jejuni and coli strains. Different size bands for C. jejuni 11168, C. jejuni 11828, and C. coli UA585 indicate the degree of homology shared by the gene of jejuni and coli strains. Therefore, primers specific for SADC gene could be used to distinguish between jejuni and coli. Further evaluation of the current assay to distinguish between pathogenic and nonpathogenic Campylobacter spp is required. Jauk et al. (2003) used PCR-RFLP with restriction enzyme Rsa for detection of C. jejuni and C. coli. Three fragments with following lengths: 336 bp, 361 bp, 450 bp were obtained from C. jejuni and C. coli. Also, the restricttion enzyme EcoRV was used for differentiation of Afr. J. Biotechnol. Campylobacter lari from C. jejuni and C. coli. The banding obtained from C. lari was three fragments with following lengths: 290, 346 and 580 bp and it was the same banding obtained from C. jejuni and C. coli. The PCR system contained two primers located at the start (CF 04) of fla B and at the end of fla A (CF 03). Amplification of the C. jejuni and C. coli strains yielded two bands of 340 and 380 bp (Steinhauserova and Fojtikov, 1999) .
According to Harmon et al. (1997) , amplification of the C. jejuni ATCC 33560 DNA yielded one band of approximately 460 bp and C. coli ATCC 33559 yielded both a 160-bp and a 460-bp fragments. A band of approximately 890 bp was also generated from amplification of DNA from C. coli ATCC strain 33559. They used target gene flaA gene and the primer pg3 for C. coli and pg50 for C. jejuni. Our results showed that oligonucleotides primers of VAC and SADC genes can be useful to identify C. jejuni and C. coli.
